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[tilimU T-LfcJftW (tztzU T = Felf:(iFeCo, L = C, 

mm i <om w-r tifromm zntzco ^ir^* ^ * * & 2 
2 ] miB* 1 <dm&£ rfffimm 2 o@ im^mz to *> 

[ffi^® 5 ] tire* loii: msa* 2oit mia* 3 o js t zklTz 
vmr\ mmAM* 1 4 k g ( 1 . 4 t) j^±^ojt«tfc**2 0 0 a c mj^_L 

umme} 1 g h z fc*»t**#»**<Diia:« ) ^3 0 o&Jt 

^i~5 ov^-f tt^tciem<7)i^ii^ffl^tt^)^o 

[»#£7] l«rSB*l *T 1. KriBH2 0JBOff$«rT2 t L 

Tl^O. 5-3. OnmOiiC*^ ^Tl/T2^0. 8~ 
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, Tl#3~7 0nmOiP:*^ ^OT1/T2#0. 15-3. 50<Dt 

9] FeifcliFeCo *3L$lfr t U J|Uiil-C*W«flS* r 1 6 
kG (1. 6T) &_t<7)#14£^rU *o7Whtt#l. 4 &Tc9tt#t$l5£ 

c o u fiHtii^iin oooi± : 1 omh z 

) , fi?ftl»fb& , l 0 k G ( 1 . 0 T) i>l±, &M.m f l 0O/iflc mJ^_LO#tt 

£^rl-&iS2coJtt, 
miam^^OTisi^/f ^tipWK, mien 2 on <£ n i>-&\,*mmte,]fc* 

H tftmm!rMW&m<7)®MZ&2 0 0~3 0 0 0 nmt^S 

i £ ^^hi-^it^9 s fc»± i o K^mofe&mmmo 

m^M 1 2 ] tmm 3<dm^ mmm^m^mm^M-r *> s^m* 4 0 

l=c, B&£TfN(Dimtfzi±2 w>x±.) frbft&mivmt. 
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[«I*3C 1 4 ] USB* 3 0l(i. ^ 9 - a 9 fefcJifc $ ft* i 

[0 0 0 1] 

*mM&, -&\<>&ffimik*5 x 1 1 <> ^ gh z oMft^nnt 

ft^ttSK (MMIC) HfflV^tt&attWil^J:^ >^^^^H-t*o 
[0 0 0 2] 

[l£5fcc>3«] 

^HT^/hStfi^ ?fistt*frflsfc#^ ffiv»j&ftiatffc*;tU *oghzoss 
y VVy^T/f ^n«t*5»IH» (MMIC) fi> Si, GaAs, InP.&ifO 

[0 0 0 3] 
[0 0 0 4] 
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**-r-ClCJt*$*L-CV^ (#0xJf> J. Appl. Phy 
s. 8 5, 7 9 1 9 (1 9 9 9) ) » 
[0 0 0 5] 

[0 0 0 6] 

fife*. Wv*«flB«ffct«Foatt*r«-fc UFe &&v>iiF e C o fc^jS^fc-f 
[0 0 0 7] 

v^ 0 iOCoIM B H H S^I^ Co^i^LY, Ti, Zr, Hf, N 
b, Ta4m«R«*LS l£3;;fctt2«&±0^#*^tr^fefi»*£#*: 

WllkG (1. IT) em-Cab «3x Fe#fcJfr«T/.N3v\ ) $<<>K. 100 

< ft , ttffi^Qffi* 1 1 ft *) > GHz <^H5Jl^^T^ffli-S^tt 
ttfth LX&ffi&b t±Wx.ft^ 0 
[0 0 0 8] 
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24, 879 (2000) ) „ LfrLfc^fc. d0^t?t±xe*««aii: 
[0 0 0 9] 

c. <d x d &m*<& bt\z^ wm^m f&mmm *&xizmm Ltz&mmz 
&&^mmimm^^x<Dm$-h t ftt>fr'z^z>o cozr/Fe 

{B*&mmSt&&m* 1 6, 2 8 5 (1 9 9 2)), FeBN/FeN (ft 
H3sp 5-10193 0^-<Zr#) > F e CrB/F e ( J . Appl. Phys. 
67, 5131 (1990)). Fe-Hf-C/Fe ( H *J&ffi?8B&t9*£^ 1 
5, 4 0 3 (1 9 9 1)) %¥ffi.**B-fr&*>*t (7 >W&&&'£* lXX '*Z>° ^ h 

^t^jaft^-c^aaasp^s < * <b-f > gh z H^^^oj&jBi±jw#t? 

o 

[0 0 10] 

#P>I¥ 5- 1 0 1 9 3 (& 1 H) 

J. Appl. Phys. 67, 5131 (1990) 

B*j£ffi«2C3^tfe. 1 5, 403 (1991) 

B^JB«»££1&> 16, 285 (1992) 
[0 0 11] 

l&mm&vz 7 t-r&mmi 

Z.iDX^^m^^tK^mitM^fltz^fDX^i), Z<DUWl±, GHz 
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#M 2 0 0 2-3 7 7 7 9 7 ^— : 6/ 

[0 0 12] 

tftttfcffofco ^-^>M*> T-LMi (fc£U T = Fel^liFeCo, L 
= C, B*5iO f NOltt*^i±2am±) frhtehW, 1 <7)i^ z.<o%,\<nm<n> 

^•rtifromm ksi £ *^ c o ^ * & # 2 t £m^*> 

T = Fel/ctiFeCo, L = C, B £ i tfNO 1 U* fctt 2 MX_t) 

t ®&<Dn 2 3 OJSi: $ *ixg>mwm& £ & 1" - £ & 

fci-**JBiMB«tt*it*ii«-t-*o T-LMI (fc£U T = Fel 

fcttFeCo. L = C, B^i^NOlI^Jti^IJai) fcJlfC o»**«hl 

[0 0 13] 

I* J: 4 A JS&S3c fcftttt 4 * IcfiF-^-t 4 o * * » JH^ii^ 

If l~5tc^-r<2>cifc^-ei4o fllxlf. J^©&*2K»i!£Lfc*£-Kl±% 
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[0 0 14] 

tfBX, mamitl)* 1 4 k G ( 1 . 4 T) JJLh^oJfc&tfW* 2 0 0 p CI c mJ^LL 

h mtitz&fetfn htiz> o iGHz^»t&**3tatsp«)*ifc« ( 

f ) *3 0 0J£l±, ^ottlMMQ (Q = /«' ) SrlOJ^lW-i: 

:t#tH 0 oil}. ^JR^T^^^ea^ffl^K^*^^ 

[0 0 15] 

i&LfcJ:?^ ilOl^T-L^ (f^iU T = FeifcliFeCo 
„ L = C, Bi3i:O f N^lSt^{±2aJ^Ji) £ U |2©il:Co^ B B B S 

^1 <7)ji<^MJ?i3itF^2<7)Ji^m]¥ : l:$IJ^Ji-^- 

%l<Dmv>m2*T l. l£2<Z>Jf?)J^£&T2 t Lfcfc^te, Tl^O. 5-3 
. 0 nm<£>$£BK:&*K >oT 1/T2 £0. 8~3. 0 OttHlcKfi't* ^ t 
t^tHi-^o ttz, T l7& ? 3~7 0 nm^|EaiC^>^t §Hti. Tl/T2£0 
. 15-3. 5 OOfgfflfc-f 2>Z.tti s G%}X$>2>o 
[0 0 16] 

$ 5> FeJfcttFeCo U JMIJR*Ctt^maflS** 1 6 

kG (1. 6T) J&JLtO#tt*;£U tf>OTX^ >Jt**l. 4JSlTOtt^W»aft 
t/i{i^ H H H ®#3t^'c>^^^l^i:> Co?:±^U JtUf 
1 0 0 0JSLL (805eJ3$fc!& : 1 0MH z) > <&^H»< k** 1 0 k G ( 1 . 0 T) JX 

±. &w.m*i o o M ncmix±.<n&&z&ir2>m2<Dmt, ztibmivrnte 
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0-3 0 0 0 nmttSit^f Lv>o 

iot, ^H^H^^T. ^ 3 <7)iOtMttf 4 0 v o 1 

[0 0 17] 

$ <b Kttz, GHz :»i*o«a«-e»Jt^ffl ^ ^,tt^>-r>^^^^/c 

*+zma&&'?*>*'c* mmmsmmmifis t-liw (fc«u t=f 

effiliFeCo, L = C, B£ iOTO l**fctt 2«£Lk) 

it, il OS O v*T tt^OlHffll ICSES 3 *Lfc C o ^N^iH^^ e> * & & 2 

(7)ii N ^io®t7 > z(i^2osov>-r^(7)fijic@fig$^ > ii^iuiifi 
0 2 o® titof 3 on t amm ztix&mwmik* t *mm.t -rzm 

[0 0 18] 

[f&iBo^ifeo^S] 
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OT-LWfti (llOi) 5h, tt^^M (#3<Z>») 7fc#«SS 

tti omfrh*&&mwmT&*m7F2n-x^2>o wiizm-tzs^ t-lm; 

7 it, C o^fchSIR^W 3 *fcl±T-LttriMMI 5 <7!>v*i**L*«>«fcE1tS 
[0 0 191 

T-LilUMIll5©TI±FeifcliFeCo"C*»), L(iC, B^i^N^l 

fcofco *a»«ftt*l«0Ji , r*i4:O-T?S&L (C, B^itf 

N©lt«fctt2ia±) T-LW»l5li2O0»| 

H^Wl6kG (1. 6T) J^U:<7)#i4£^-r£ - ^ri^t L^ Q * 

e> , wmm k & if & mm& titz o#N*iiKflKM# **tr t mm- 

[0 0 2 0] 
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1. 4VXr-C$>2>Z£-l>*Wct>M* LV^. -e^T*^* hit<^)iiSDW3 0%& 

T> *HW-ei±T-La^!feJi5 0ff$ (Tl) f±10 0nmJaT> M*V<li 
7 0nmaTi:no TH J 3 nmJ^Tl'^^ £u T - L 5 f± 

-cik Lxi> m&&-r am .r <b & t i am < & ^ -t t mm moan* 

TLhiztb, «r*B#ft<ft*kv^WUi©^«h& t *i:4. ttot, Tltt 
, 0. 5nmm±^ Sfcfcttl. Onm^lin^t^lK 
[0 0 2 1] 

iCT, g$TH J 3 nmTO F e -Cflt C o Z r N b ^|ff AS^^I 
F e-C?g§lOJ?£>& ? 3 nmVXTVmmm*, Fe-C<£>bcc (110) 
[0 0 2 2] 

$HiOT-LtM5(i, -e-0*tc^$tt&Lx* (C, BiSitfNO 
l**fcl±2«&UL) ifcE#2~2 0 a t %> Itt<l±4~l 0 a t%fc$*t 
&o Lx5R«E^2 a t%^-C^^>t> b c cm&<0&tt&&i>*&fcK'ttLX 

^LxWUS*^ 0 a t%£jg;l££> H*tt«**»i(t^t*fc» 
gcOflTF*^ CT , I*JB*ffi0>*il t LT+«-H««-r ^ - i: fc 4 o T t 

f do f T fc ITHF e C o ^ffltiii^St tv»o ThUFeCo 

,:cfci©Coo*tiii, 8 0 a t %J^T^iatli£ftti{f iv^^ 2 

0 ~ 5 0 a t %<7)mmx^mZ*t2> Zbibmt L^o ttz, Fc, F e C o JJW* 
[0 0 2 3] 

C oXkffi&Mi&m 3 t:ov^^t^o 

ffi|E# 2004-3004363 



SfrM 2002-377797 



^-v: 11/ 



c o&<Dim&M'&i&^ ^m&m^nmfc ammn o o ~ 1 5 0 M a 
fttibzh, n\<nm imtm&? *><=>x\>n2<nmK-&^x $ 

c o^^ H B H M^#S 3 at. iMIK-caW** l oooa± («56S«Mk : l 

0 MH z ) „ faftHStft^ 1 0 k G ( 1 . 0 T) m_h> Jt3£#L lOO^Oc mJsLt 
[0 0 2 4] 

^H^^^ttaH 2 <7)Jf h U<7)C ol^^S^i 3(±, Co *±J&frt 
U B, C, Si, Ti, V, C r, Mn, Fe, Ni, Y, Zr, N b , Mo 

Hf, Ta, wa*e>aaR$*L&^fc< t & iu<om\\jt^i:^A,x^m^^x 
&y) s z(Db<Dmm&%tt*£.'fc£Lxmi&-£ftx\<*2>o mmm^n^ (2 
m^±<om^tmnM) aur. 5 ~ 5 0 a t %. $f £ 1 < »*. 1 0 - 3 0 a 

[0 0 2 5] 

C o^SI^i 3 fc#&-**jSF»kfcflS#^0Ifc LT»4. C o Z r , C 
oHf, CoNb, C0M0, CoZrNb, CoZrTa, CoFeZr, C 
oFeNb, CoTiNb, CoZrMo, CoFeB, CoZrNbMo, C 
oZrMoNi, CoFeZrB, CoFeSiB, CoZrCrMo*^ 

[0 0 2 6] 

±JfeUT-LM15 £:> T- LMfti 5 ow-f Jl^OTMHcSE 

ffiliEiif 2004-3004363 
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^^UtiltllKt tlOOMHzJi±«t« #K> 1 
GHz JBLLO GHz Ml^^tr^^^ffl 2 ti^ 0 i *> i ? 

f r = (y/ / 2 7r) [H k 4^M s ]l/2 (1) 
tv^HH (1) t?^$*t*o * (1) f r li* p litl^it^ r** 

[0 0 2 7] 

if > ^&iwaifc&£ Jtif s £ i: t%&o $t$k<o c o &wmM*M&&nWk 

<D$M#}'b--m-elb2> C o Z r N b ^&J&St^#lS<0#*JS*8c* 2 G H z £ 
T?lpJJL$*&fe*M^4**&lS#*±SB^: (1) ^fflv^Ttf-^LT^^o 1" 
4 40e (3 5 0 1. 5 2A/m) JjUlOl^W^tt^it^ 
#tH$*L*o £0#ffi»*K:J:tK $I1jt\ 150e (119 3. 7A/m) ®E 

$>&zt tffrfrZo tz?>i)K 2 g h z o^m^^srumt-^ 1t#> £ * 

*L&H:frtti&#te> l&fn^k^ 14kG (1. 4T) O#^l±3 6 0e (2 8 
6 4.8 8 A/m) . 1 8 k G ( 1 . 8 T) 0$&-£»± 280e (2228. 24 
A/m) 2:40. l&fn^b*3i^ B H H ^^14^§ v>F e&^tfcttF e 

[0 0 2 8] 

F e**v>tiF e C o *&1&frb'f2>&&lZm&ffimtZ7Flrtt®- 

ttS|E#2 004-3004363 
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t LXm<^lhflX^tZo LfrLft&bs F e&tfzteF e C o^^^^M 

-e^ofco Z<D3LWMtLXli, &T<DZttf^k.btLX^tz 0 IH3 
^1-^9^. Z^v ?%t*xmmLfzF e^ttzltF eC oMU 0 1 ii 

. o oosi:^fS]i-^ic^LTi3«9, io^^atic^H-r^sit^ 

[0 0 2 9] 

mm t tz F e - C mWkfc & ^ X\>XT<D i * £PB t o 

(1) W^***i-*Fe-C»ilttt«Wft«:4fi:^ ff$*»7 0 nmfiJK 
JSLT-C**Ltf, ftt^#it<or^^^ >Jfc fcrfeoJfc, ftS-s-'rfi) 

OWmttj»5 0 nm-e**), ««fl|fiOT^^^ > Jt** 1 . 4J2lTfcft*»* 
7 0 nmSU J: &im%m®.<0'&it*W®\X % & 0 

tzTT.^? hJfc^F e-CfjH#&fe*i:ii> g|4 K^ti ? ^> CoW 
H B B »^ii$ll 1 1 ^Fe-Clll 1 2iFe-CI)|l 1 2 fcOWK^HQES 

(2) Fe-C»MlS^tiStf;^5, 3 n mJ^THES 

mttSo of BB5»c*1-J:d^ F e-CIll 2 ll±3fc«l 2 0-hK^J& 
$tL^^jgSK#itS5^1 2 1 a fc. #M&&»»S£*P#1 2 1 a±fc^Jft3*L& 
tt#t#5£!fltf5- 1 2 1 bi:*^i^tLSo £ t it, xmm*Tl~* 

«K Fe-CfW^:iiFe(Obcc ( 1 1 0 ) ^ffi^Ellff 

<b&v>£fcfifct>fcA^ *»ftJt«JS^JBHi"**aHJL (1 00^flcm^±) 
flttfcW&tt&o U:#oT, F e - Cf It C o^M B H B I^f ittit 
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(3) JEUiO (1) , (2) <DmW*. F e-CmmzV&b-f, FeCo-CI 

I, $ t, k it c * b * tz \± n -egm Lfc*£-c & *r8b*c* & 0 

[0 0 3 0] 

tiZo jmw~{*> c o^^B B B ®^e 3 tT-LM.mwm 5 *mJi Lfcaw 
m*. GHz$m (ighz) xmm<omm (m' ) #200^, *o 

tt&JS&Q (Q = /*' />" ) &1&±~ mmit&12kG (1.2T) m_h 
[0 0 3 1] 



mU<&2 004-3004363 
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i»tl, i k C J: oTlii«$ t i iOi 
[0 0 3 2] 

^^ffl^tt^Ml lzM-t&imikm-?3~~4 0 v o 1%. Sit<«2'0vo 
1 %&T\ $f>i:SIL<lil 5 v o 1 %&Ttt&o Ji&Oji«K A 

i ^i-^#j»jt^-e i o v o l %&Tt-f2> - t^o «^#14<7)# 

[0 0 3 3] 

nfflftM 7 *y?-*?-m&tl-&ifrk<o&j&&<r>Wt IsTIZ, M-X-Z 

(i-r-C, MtiFe, C oiSilFN i <D 1 SSfcti 2«JsUi^ XJiMg, Ca, 
Y, Ti, Zr, Hf, V, Nb, T a, Cr, Mo, W, Zn, A 1 , Si?> 
v*-f*Ltf\ £ tizittrfibomfc®, ZttF, N, 0©K^ *>L<ti<£*t»b 

c ^^7*^9^^9-«3t^1-^^^*#^ 3 Sr«^^'^^> FeCo 
A l O, FeAlO, FeCoSiO, FeCoCZrO, FeNiAlO, C 
oMgF, FeMgF, FeCoCaF, C o A 1 Nfc htto 
[0 0 3 4] 

fcwmi*mmm^mm-z>W}£w*& 1203, s i o 2 &^>^« 

mtiE# 2004-3004363 
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^ ttttftV 7 taft*Iti*t4»#KttA 1 N, S i 3N4* ^OfiMfcWil, 

■mmim 7 ^^Mt*t^^^(iMg f 2 , c a f 2 & t^kTO^^ffl 

[0 0 3 5] 

^Sm-ZlZMWftM 7<7>mZ (T3) li2 0nmJ^T> I$L<fil5nmJJl 
T\ §?>J:S$L<lil 0 HE«afeffl«ttiiit 1 ^»t**«fib 

T 3 0^**0. 5 nm*?ii:^^i:«©Iil» ? li^^^^MB#F^ 
3&*J£ < & v> -9 SRJt±O^H5^-#fe C & o L/;^t, T 3 Ji 0 . 5 n mJsLt 

36*WH»±. ^M^^#tt^SC-C^t/L®7<^®li^^-r^i:^^^> * 
«ffcH 7© (T3) SrftSSi-ftlf *v\, 
[0 0 3 6] 

BLLo t - l ftawi 5, co *gM* Alters sax xmmm 7 1 -cm 

) ifiA 0 OJsLhT?, ^oftf^tQ (Q = /u' //i" ) ri*2 0^ fS^HBrffc* 1 
14kG (1.4T) &±<D-&m®LM : &&WmZftZ> -t^l^o L**4>. - 

#^iJ:^til.o fcfc. GHzii (1GHz) -CjtWOlUfcW ) tt 
Jfc&ffi&cov>T&#K±M{;t&v^\ < & 1)1" f * 

[0 0 3 7] 

T-Lft^tl 5 £ J: tTC o 3 0lt Lv>J?£ fcov* 

tjfi^*, T-L«URfe«5 0ff$*Tl, C o^i H B H I^i 3?)J¥$&T 
2 fcLfcStefc* T 1 £3-7 0 nmOfgfflhU M1/T2I40. 15- 
3. 50,#£L<ti0. 2 5-2. 5 0 t-f h £ t^^^So £ 
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3. 5 0^£^»^ T-L^»»5©JiW«F»Ctt«flBft*«a*U *^tt«* 
£J:lWfcE$t#:frft^$#> (Hch) WfeKWtt&*ZLXmWM&M'l3 

*<> z<Dtz#>, &&%im&.&&*ft&z£w^&* t^i* 

im^Li% f Tt, iWO. 1 5 5ftBfcfc*fc 1 4 kG (1. 4T 
50l¥£T 1^3-7 0 nmOlEHO^twJi, T 1/T 2 =Sr 0 . 15-3. 5 
[0 0 3 8] 

T-LJaj&»Jg5<&ff££Tl, Co^ B B B ^13«)l$tT2 
fcLfc*fr^ TltO. 5-3. 0nm<Z>l£B£U *oTl/T2*0. 8 

-3. oo«ictaifc4t»^**c 

Tl/T2#, 3. 0tMx.&£:. FeCOtt^KftftttLivs « 

tl^o Tl/T2<7>#£ LvHi»±l. 0J£Jlh2. 5^Tfc$*t& e 
[0 0 3 9] 

±ffiOTl, £J:tFT 1/T2 t^IIIPJOfSBrtt U ^fiii7<0* 

_kT\ ^olGHzll^nt^fSMf^^ (a** ) *»3 0 0tt±, 1£f&m 
^ (Q = Ai ' / M ' ) 7&n0J^±> l&iBHBrtfcrt* 1 4 k G (1. 4T) JBLhfcv^ 

[0 0 4 0] 

3 is i tra«fit» 7 o#w«t«lil»:^Mi"*flBllS«±*^^ 5-30 

ooii, L<iii o~7 o owmj&tzft&o -mmmmmnMrnKD^x^ 
-mm {T-L®.i&®m 5 , c 0 ^sHmsm^s 3 1 tzammm 1 ) ^mt* 
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S«4«4:Lr. *»Wfti£<OT- L«tf 5 OSU¥£ 2 0 

nnu ±TOT-L&^!»jS5O2ji<0»U? J Sr-€-ttW5 nmtf^ J: ^ ^ftt 
fcjfrg-fc.fco'r -OiHM, #Hfc:i3tf&T-L&j£4&Ji5 0 

jRj^j±#}p3p^Oj?§ (Tf) HJ: «5#ffii"tt{fJ:v> 0 ±fE0flT*t±, H* 5 ?*^ 
•C*4Tf=l 0 nmfcv^tf«U, fH&tfTf/Tc (TcttCoS** 
ttAftfr&l 3 OjRJ|COJt«¥^) Sr^Sid^i-tttfiv^ tit. 

[0 0 4 1] 

dOi^^^O^^ffl^tt^lOj^^fi, 200~3000nm, $f 
£ L< Ii3 0 0-2 0 0 0 nm^Wo iOf**, 2 0'0nm*it^^^ 

&o ttz, Z<Dmi>K 3 0 0 0 nm^ix.^t^ i **SIISaR*^H 

s£fc ft «K GHz ^3t^*ft^^i#^t & o 
[0 0 4 2] 

|^W;HflU\ RF^?^ DCX/^^ ^ 

[0 0 4 3] 
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^-v: 19/ 



Fe (JfcliFeCo) i:L7Gf^-^^^^« v, «» L ^ 

SfcliNi, Co, FeCo^f) ^-^KOiCXxXi^Yjct^ 
liNi, Co, FeCoW) O^-r? h*flWU;TJ:v». 

* *mmx% * iti±i9 fcv\, ^^^^^ffl^tt^ i ojMfcraa 

[0 0 4 4] 

mimm i comj^is £ ifh^ m i c o 3 1 t 

- liiii 5 *«-e*L^*L 2 n-r * ti-fz&K, -mmm 7 a* i mmwz ^ 

£T\ 3f560jk*««^»f 1 t?**LB\ 12 6 ^^-T J: -9 Co 
3. T-L&E5»!5. H^iW7*«W^WI*tt*ifcfc**o 

IMajx.t£3 -e**Ltf. c oX*MftM**B 3 k t- L«jft«r* 5 oflW^s 

[0 0 4 5] 

&±<Dmmm$i*, & (2) t ttf to 

[ { (T2/T1) Xn| /T3] Xm-^ (2) 
±JfcLfc*$fc* T2(±Co^^ B H H «^^3^J¥$. TlttT- 
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20/ 



\.^Mmm 5 <dw.z. Ts&i&fflftm7<7>mz* j tti> j ?ft&'to * (2) *k r 

/J »±«***l*i-*<)«)-Cti4^o -34^ TT2/T1J »±. T2©tt«:T 
m*i, iftJitftffl«tt*KlO»W$* , 2 0 0-2 0 0 0 nmC**J:^:tt* 

Kites *t*#afctNfc& 0 

[0 0 4 6] 

Lfcd*o T\ n = 2 l±> EI 1 iCTFLfcJ: 1 &C> Co $ift£M#&V 

3 tT-L mj&mm 5 tt-ett 2 mmm $ ttfc^K, ^j&jftjt 7 a* 1 Bats $ 

3<£JP£T2. H5^^7<^J¥$T3* s -ett-ettl. 0 nmt^l>i:f^t^o 
d C o ^N&ll«^#Jf 3 i: T - L 5 W 2 ffftt* $ 

. 0 nm<0J?$H4&o iot, lSMimffl^14^miO|g:J¥$^ 2 0 0-2 0 0 
0 nmlC-r£fci£>fc, mli4 0-4 0 0t:t^^^o 

ffgll K£v>T, jft (2) ^U;lM«n-^:^t, 1GHz 
ic is »t & ^J&S* $ (skin depth) £ 1 . 0 /£ mft± Kite"* & £ t rt* «Tf £ ^ * & 

0 cicit, 



fcv^H^sS; (3) -C&$*l*o 5* (3) Sli^&^Sfc^U a> ttfcJS 

[0 0 4 7] 



[5*3] 
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(n=2) tm24M (n = Z) £ i&XKVk*) yg-f £ d ttT, 

(«) 

»l"9->f^^ (n=2) 

C o 3 T - L ttJftflMI 5 2 Jf "fo^if $ titzm^ 

H2-t-r^;v (n = 3) 

c o %k&&M&&M 3 t - l m;^j§ 5 3 m-r^mm $ 
A&ftv 7 * i 

[0 0 4 8] 

c o &**ssst^® 3 * (3) . t - l msmm 5 £ (5k ^s^te 7 * (7) t 

LTfEU fH^M** (n = 2) £f£2-*M?;v (n=3) t^Si:2@f 

(3) (5) (3) (5) (7) (3) (5) (3) (5) (3) (5) (7) (3) (5) (3) (5) (7) (3) (5) (3) (5) (3) (5) (7) 
[0 0 4 9] 

^tun, t;v^7N ^/ua-r, £tffc&*. mmm. ^ftr;v*-?A N 

£*X MM I COi9^^#yn-b^-eiSL^^tL^^tfe*milII^^^$t 
$h?£&o lot, «Q 1, S^2 l*5J:tf36#3 1 (&&OEI8> HI9^i 
tfHl lfc^StL*) fcbTli, Sis GaAs. InP> SiGeft^f 
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[0 0 5 0] 

^■mm<om^m- z^or?? kjese t tz—m * m i & «t xm 8 k^-t 0 in 7 

[0 0 5 1] 

^^/U7;W^^:$tL7t¥M=i^^i 2, I2t, ztib<D¥m="f fri 2 

, 1 2 lmzmd x.i \mj&ztitzmmi 3, 1 3 -rtuo^o 
mmi 3,13 i d izfmzfrfz-tttD^w^mfcmmw&m 

1 h^lSx.rv^ 0 LT> ±f22o^f3^;H 2, 12l^i«ll« 
lwHI^f^^^l 2, 1 ZfrbZfc^W&Wt^tz&oyWi^l 6 

i o^^l^m^tL-rv^o i^i^^^f^f^^ l ot±. — 

MfflMH^^^ Wl 3, 1 3^ttfl3^;W 2, 1 2£ 

<D^m^^mfiiz4 > ? £^1-0 

±mnwLtzj i o k&^x, spw^-f^i 2*mim^wk 

[0 0 5 2] 

j&zti&wnm2 2 z.<omm2 2<o±^m^^tz^m^n.mmi a 
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3<??±tc^$it^¥®3^^2 4 dfrib^M^-f ;V2 4 £j|feilJ3t2 3 & 
i ? K^jftSftfc*fti*BI2 5 i«iiI2 5coJiiC^j&£*L£#3PJ!<7> 

*y*£7jrn f LtuOj;^*^^^^^ 2 0i:fe^t, ^2 4 

[0 0 5 3] 

*<oizt>, ®ffimft<OJ:Z-£lZ, H^tfflittfll oKfl-fc^TfiK 
[0 0 5 4] 
lOfeitfHll ^i- Q 

hi i o (i-f yy? $ <r>mwm&fr*&.% m l tz^-m m *m&&) Ltzi><ox* 

HllliHl 0OA-A^iI*«^:KH:^Uiaiii"C*So 
[0 0 5 5] 

^J&StLfc*^ 7^3^ ;V3 4 fc, ^;vn^r;V3 4 t*&aijg|3 3 £ 

[0 0 5 6] 
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Ifbiifz — ttV)?? V y Y'*9 - >3 9(±, * > KM 3 8 

fc«$is$*L. ^r/K-yW-^'^K (G-S-G) ?^fW°- 

[0 0 5 7] 

fiSttSUHl a, 1 bt^oWM7^3-f^3 4^^ttt^^S#3t 3 £r^ 
ffittv^o %<01Z*>^ 7 ^ 3 4 Cftt* ^^f> 

5 0%[RlJii-^o t&o-C. HC-f ^**>X^&#£fci6K# 
;V3 4<0^M^ti/h$ <Xi>£^ZtK%y), *<D$g%zt 

[0 0 5 8] 

ti5T\ MMI Cffl-T >^^^^affl"t^tt»liiO*t*|-tbrtt, GHz 

fll«> * > ? 7^3 v *° is i tffER'/n -b x fln& J: & * 

[0 0 5 9] 

[0 0 6 0] 

CflWfl l ] 
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S i ^i^O-t^S i 02^ 10 0 nm<£>J¥£KJ&flgL*:*><7>£S^ bTffi 

H*«it(dfipo8it)$*feo 1-%t>*>, &%®mx^y*V>7%iW.ft*SX 1 
0-5PafT^«^L/cm> Kj#10Pai:44ft?Ar^*iAU 1 

&V>T% JE^J^O. 4 P afc&* iO^Ar #*Offi*fclllM£U 3 0 0WO 
A7-tCo87Zr 5 Nb 8 ^-^^> Fe*-**yb±fcC (ft*) 
*E*U£ttte-*-ry feiVF e C o*-r ;> hOJifcA 1 2O3 (T^S 

^) *EeLfc«£-*-**y h^it^L^^* 1 ; yyLxw&t&imfrb 

%2>-&®fomm&mm:t ttoiMttii^M (deposit) 

fcffofco (rate) CoZ rNbg^UfCO. 3 3nm/t> 

Fe-Ci (ft*»JK : 5 a t %) O^mNFt? 0 . 2 7 n m/#\ F e C o A 1 
0(Fe55. 2-Co24. 8-A 1 2 0-a t%) i««t0. 1 2 n 

[0 0 6 1] 

£1\ £JK±.Ot&lJiB ^ LT)?$ 1 . Onm^CoZrNblMUf 
. -e-fl!)JiJC#f2Jil £ LTJP£ 1 . OnmOFe-CfifJSt^lRt'f^/l' 
i2H«lllj£U, #CV>-C, #4«B«>-tfcffS 1- 0 nmOF eCoAlOl 
«|L/; C J3l±<?)J:?i:> CoZrNblfcFe-Ci*9aK2ifo«i 
$tt/:i:li:FeCoA 1 OWt* 1 ^"5 1 ^OffiR&S*. 

10 0t>f^Mfv\ ^l^i-«tt»«a(|^S:^'t*«^Witt»JR (lHWfll 
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#0 2 0 0 2 -3 7 7 7 9 7 -^-^ : 26/ 

) (IfeffS : 5 0 0 nm) o fc^ F e — C„ CoZrNb. FeCoA 

1 O^fllWW^ITl^ttfe < o 
Fe-C: 40^flcm (#&Sift9E : 5 a t %) ~ 

70/iQcm (j&Stiftft : 7 a t %) 
CoZrNb : 120/incm 
(F e55.2C 024.8A 1 20) O : 6 0 0 ft H cm 
[0 0 6 2] 

1^1] 
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^-z? : 28/ 



[0 0 6 3] 

m®Lt<V%iimB£LxmZ l. 5nmOCoZrNbi^U^ Z<V 
±.Km2mmtLXmZ 1. 5 nm<OFe-Ci!:Mt^llt'f^^*3i 
M^Lfco 3fcv*tN H6Jf BOiiKF e C o A 1 OJf £ 1 . 0 nmML/: 0 
m±co J: $ fc, CoZrNbJfiiFe- CB^SK 3 Jf 1 s ZtitztZ K 
F e C o A 1 Om* lmj&m-f&b^l 1^4 5 0t^f^^ 

$15 0 0 nm) o fc*5. jfc]«^*ttJL»L;fc«m ^t^S„ 
[0 0 6 4] 
C^W!13D 

3&K_h0^1liB LTJ¥£ 2 0. 0nm©CoZrNbl^lU:t, 
0±^2«BfcU-CJ¥$ 5. 0nm(7)Fe-CS«L/:o ^LT, Fe- 
Ci©±J:FeCoA10i42. OnmMLfco ft±OiM:> CoZrN 
bJf> Fe-CS^iOTeCoA 1 0*££5:£ 1 fc^d 1 * 

SIR (HJft«3) (l&J¥$ : 4 8 6 nm) 0 Jfcli£?MEt±J:i£L;fc£ 

[0 0 6 5] 

&&_tOfillJf g £ LTI^£ 2 0. OnmOCoZrNblMUt, * 
<D±\,zM2mBt LTJpS 5 0. 0nm^Fe-Ci^Ufc o -?"U, Fe 
-CJf OJiKF e C o A 1 0/f£ 5. OnmMt^o J^±Oi9^ CoZr 
Nbi^ Fe-Ci^ir^FeCoA 1 0»fc££fc liM 

?tm (^*fe^4) zmz mmz :52s nm) 0 js&^rattjiiELfc* 

miE#2 004-3004363 
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[0 0 6 6] 

&<DT:&o*:^> I»J5-CfiFeCoA10ii:tx.t, ilttiLi7 i: ITS 

mmms) {mm.* : 5 o o nm) 0 s i o 2 ^mmx(Ditm 

S i 02 : ~ i o 12 a cm 
[0 0 6 7] 

CH»J6] 

n»J5 tmm~, f e c o a i om^$zz-t, -Mtmm7 tVXS i 02* 

ii|iO$liS h LTjy^ 1 . OnmOCoZrNbi^It/^ 
±Km2mB£LXmZl. OnmOFe-CI^JSUo ^U, Fe-C 
l©±i:S i 0 2 B£ 1 • 0 nmJ&BIILfco mJiOJ:^ C o Z rNbi, F 

e-cJB^itfs i o 2 s*^s:^ie-fo^-r^fcv^ ^^^ife 
a*, i o o-9-^^mtvv &i\zmi-mm*mmj&*G+ (m 

mm&) *'&tz (MM* : 3 0 0 nm) 0 
[0 0 6 8] 
Cltttffl 7 ) 

^jfc«5kP9»^ F e C o A 1 0«Kftx-T, iMgjftJS 7 i: US i 0 2 & 
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(H»J7) %ntz (MM-Z : 5 2 5 nm) 0 
[0 0 6 9] 

FeCoAlOl (%nm\-±) SXtPS i 0 2 ® 5 ~ 7) K^tk. 

smmikmi*. &&mm*j&mLtz&, x^v?mwftm>^2 o s c cmcoo 

[0 0 7 0] 

7 1 Lx&mmimzm^tz*. ^mm 7 ^m-t^tz^o^-Y 

J?$ : 5 0 0 nm) o 
[0 0 7 1] 
ttfc*« 1 ] 

±!2HWJ 1 KSSV^T, Fe-Ci^FeiCti^o ££\ FeCoAlO 
m%mf"f^ C o Z r NbJf hF e -CM t*$i3LKmmir2> Z X.-oXit 

mm<om&i&&wm (kxlmd *^l^ 0 mmmi^mM^ (50 0 

nm) £?K> C o Z r NbitF ei^tll3t(iW^2 5 

0 HI h t^o 

[0 0 7 2] 

moMfeimmmm®.mmmMmw: (&wm&mm. phf— f 1000) * 
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mtmmmwifmmmjn oaswjs bhv— 3 5) zm^xm^i, 

2-5) ^ffi^-csiML^o sfc, mmmi-sK^x^ 
m. j tmm^mf^mm7<D^m (vo 1%) i>m2K^x^ir 0 

10 0 7 3] 
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i2i:^fi^^ #»9§fc**45-**W*> 14kG (1. 4T) JJUKOife 
5ft»fk 2. OGHzIl^ilft, lGHzfcfctt&»«*0#8fctt 
' ) #4 0 2 0m±OQ^ J £L.X&Wji&2 0 0//flcm^v^ 

Lfc**ot\ *»W»cj:J5#|B»«Tfflv^FeC 

o a i om, s i o^^i^a^^ui^ a»^*J:imfflafea»Wtt 

rCT, Hife^ 1 ~ 8 Otf»-e. Tl^O. 5-3nmO$£B. ^Tl/T2# 

0. 8-3. 0<7)ilt^^»JK 2> 5. 6. 8 ii 1 4 k G (1. 4T) 

9 -#^m<7)— a-Cab* F e C o A 1 Ot?^3£#Ui 7 *r3^JSftU/£#BWl« 1 - 4 l± 
, 2 0 0 j« ft c mJS)l_h<OJt«S;*^ too, v>-f *L&S&ftligHb# s 14. 5 k G ( 

1. 4 5T) 1 GHzH^»t&a«*0*»Ef» ) tfUOOJSUifc. 

5 0 -c* S aH8*o«[**/h Z\**i£#>p n *>*SHtK Ji^jRtt*** < , tttfejf 
[0 0 7 5] 

2, 5, 6, 8fcov*T) 

2. 5, 6. 8te> Fe-CiOJI?#l. 0-1. 5nmf^ 

Hi&^J 4 i3 <£ 7 5i> F e-Cl <£>J¥ $ 76 s 5 0 . 0nmt?*S, -^f,^ 
o Z r NbJSlcov*T»±*JlSaKt?**ii:**?ftB$tt*:o 4 h Mi 
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tt^«tt»HlOWflB«Sftia4:ia 1 2 IC7KLT*3 < o 
(HJ&$l3Kov>T) 

mfeW3l±, Fe-C»OJ?$**5. Onm-e^^>o i 0*-fr«ttSWtO#a6 

•e**it*«Btfc. f Co Z rNbili^It^^iB^I^fi 
[0 0 7 6] 

±fBHi&^l 1 K33V*t\ Fe-C«*Fe-B«K3Ex.fco *-*L&ft»±, ±15 

mmmitmm^Lx, *amvm&m*m (sew* 9) *»*Lfc, 

CHJ&flU 0] 

JtfEHifetfiJ 3 t'*5^T^ Fe-CitFe-Bit:fx./; 0 <€-*LJBWMi^ ±15 

nit«5fciBi3HHwbT, ^0j<7)^^i«m (mum 1 1) £^j&l£ 0 

C^IWJ 1 2 ) 

. ±SBHJfcW7tC^v*T^ Fe-Ci*Fe-Bli:tx./:o -€-*U2^ti\ ±15 
«|«7i:H«iKU, ^ftW^tt-WStt**! (§H»J12) Sr^Lfco 

* «K F e -Bl^I^l/:<> 
[0 0 7 7] 

mnmi 3] 

±IB^I»J 1 K£v>T. F e-C«$:F e-B-NJlfcae&fco **UsW1.»i\ 
**5. Fe95B 5 ^fe^-^y ^?^V>^i:N^ 
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[0 0 7 8] 

tmnm 1 4 ] 

[0 0 7 9] 

_tffi#ijWJ 1 K£^T> Fe-Cl^Fe-C-NIi:f£fco -etU^Wi, 

F e-C-NJfSrf^&L/io 
[0 0 8 0] 

mmm 9 ~ 1 5 -e# & ttf^t^tt^)ii^^#tt^ sjs&;t«#t££ * # 

[0 0 8 1] 

[^3] 
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[0 0 8 2] 
[0 0 8 3] 

mmm 1 6 ] 

F e 70 C b±KC ^Vf b«:EiU«^-^f 

[0 0 8 4] 

CH»J17] 

_Lia^»J 1 K&v^T, Fe-CI^FeCo-Bii:fx.^o ^JU^Ii^ 
F e 6 5C o 3 oB 5 ^^~^^ h«rfflv^i tKX *) > FeCo-Bi?: 
[0 0 8 5] 
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